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EN] IN SALE OF U.S. COMPUTER TO ARGENTINA 


un 
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ESTADO DE SAO PAULO in Portuguese 22 Jul 82 p 


e spokesman for KWU-~Kraftwerk Union--Wolfgang Breyer, said yesterday 
ale of a computer system by the "nited States for the heavy water 
being built by the Swiss compeny, Sulzer B-others Limited, in 
does not mean the abandonment of the policy of restrictions on 
which did not sign the nonproliferation treaty. As in Brazil, the 
» the main foreign company involved in the nuclear program in 


to Breyer, the computer system exists on the international market and 
been obtained from other countries without any mystery whatever. 

ined that the heavy water powerplant is only a chemical plant, not a 

lant, because it causes no radiation nor does it handle radioactive 
ilthough it is fundamentally for the type of nuclear program chosen by 


which uses heavy water and natural uran“‘um reactors. 


\lained that heavy water is necessary for use as a reactor moderator 
e process of chain fission) and that all the countries which pro- 


c bombs ¢ with military reactors which produce plutonium and are 
by heavy water, except England and France, which obtain plutonium for 

es 1 as reactors moderated by graphite. Heavy water is one of 
is, but not the only one, for obtaining the atomic bomb, according to 


leclared that there is confusion in the news and that the fact 
puter system does not mean the United States is going to 
torbidding the transfer of sensitive technology to 


‘s, which like Brazil and Argentina, are developing their own nuclear 


In Breyer's opinion, the Argentine Government is the one who controls 
ar program, not the United States, and since the heavy water powerplant 
safeguard: like the entire Argentine nuclear program, the International 


) 


Vienna |ILAEA] can make an inspection if it so desires. 








refore, the German engineer sees no reason why the North Americans should 

t sell its computers, which can be bought in France, Japan, Sweden, Germany 
und other countries, without any great problem. Breyer also declared that there 
was no cancellation of the Argentine nuclear program because of the support 
ermany gave to England in the Falkland conflict. He explained that the 
president of the National Atomic Energy Commission [CNEA] of Argentina, Vice Adm 
Castro Madero, was recently in Germany and guaranteed that the agreement between 
the two countries would be fulfilled regardless of the Falklands episode, but 
with a delay of 1 year due to the lack of resources Argentina is undergoing. 


Because of that delay, he said the Atucha II nuclear powerplant, which is under 
construction, will not be inaugurated in 1987 but in 1988. Because of that, 
Argentina will have another year to decide on the construction of the other three 
powerplants of a total of four scheduled by the year 2000. Breyer also said that 
the fuel element plant of Ezeiza is ready and in operating condition. 


Brazil-Argent ina 


m 17 May 1980, a protocol of understanding was signed between Minister Carlos 
Washington Pastor and Ramiro Sariava Guerreiro, pursuant to which Brazil and 
Argentina would begin to engage in technical and commercial collaboration anc 

in the technological development of the nuclear sector. That was practically 
the beginning of a pact between the two countries for resisting North American 
pressures against the installation of a nuclear industry sought by Argentina and 
Brazil. 


In the commercial field, this pact has already borne fruit, with NUCLEP--NUCLEBRAS 
(Brazilian Nuclear Corporation] Heavy Equipment--responsible for the lower part 
of the pressure vessel for the Atucha II reactor, while the CNEA will supply the 
zircalloy covered pipes to be used as rods in the Brazilian reactors. Argentina 
will also provide Brazil with 240 tons of uranium concentrate when the fuel 
element plant at Resende is in operation. 


3908 
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BRAZIL 


TA OFFICIAL: NUCLEAR RESEARCH HAS NO MILITARY OBJECTIVE 
Rio de Janeiro JORNAL DO BRASIL in Portuyvese 9 Jul 6&2 p 20 


[Text] Sao Paulo--"We are in no position to reach the point you imagine we 
are gOing to reach.” That is the opinion of Air Force Gen Lauro Ney Menezes, 
yeneral director of the Aerospace Technology Center [CTA], concerning the pos- 
Sibility that Brazil will develop a military nuclear device on the basis of 
programs developed by scientists at the Institute for Advanced Studies [IEA], 
one of the seven research organizations operated by that unit of the Ministry 
f Ait in Sao Jose dos Campos. 
The general explained that the construction of fast nuclear reactore--one of 
the IEA‘s priorities--will insure the country of maximum efficiency in utiliz- 
ing the existing reserves of thoriwn and uranium, but that “only a critical 
analysis of the technical aspects, weighed against the political, economic, 
ind strategic implications, will dictate the type of reactor most suited to 
Brazilian reality.” 


Strategy 


The IEA was established because of the need to conduct research on the fron- 
tier of human knowledge, “because no one transfers or sells strategic technol- 
gy," Genera: Menezes emphasized. He recalis that the institute's purpose is 
to supplement the necessary support for projects developed by the CTA‘s other 
institutes “by conducting research in pure and applied science to meet the 
needs of important programs of national interest.” 


According to him, the IEA's four priority research programs are concerned spe- 
fically with development of the laser, construction of an electron linear 

pccelerator, construction of a fast nuclear reactor, and laser enrichment. 

The CTA's director stressed that none of those programs has a military objec- 


tive: their only purpose is to provide technological capability. 


He mmented: “That would not prevent the research from leading to military 
yproducts, such as the rangefinder euigned on the basis of laser studies,” 
} he pointed out that in such a case, it would be a matter of “serendipity’-- 
an English word meaning “the gift of making felicitous and unexpected discov- 
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t titute for Advanced Studies, which was established pre- 
lana belonging to the CTA. It was there that che 
rce initially developed a Zirconium alloy (a material with which uranium 
ignificantly associated) for use in manufacturing airplanes. 
>ond phase, however, direct research with nuclear fuels began. The 


ntendent of the IPEN, Hernani Augusto Amorim, explained that the study 
r supplies the CTA with research concerning the nature of impurities in 


ar materials. For that purpose, it uses high-resolution gamma-ray 
tromet.’ X-rays, Mass spectrometry, and electrochemical methods. In ad- 
on, it employs electronic microprobes and conducts general tests, including 


s for surface corrosion on a microscopic scale. 


im explains: “It all began when the CTA looked us up because we had the 


technicians and equipment it needed for its research with zirconium. For ex- 


e, we have a microscope that is the only one of its kind in the country. 
there began to be more than enovgh Zirconium uranium, and the research 


became diversified. Today the CTA is also trying to obtain uranium from 


her ore: caldasite, which is abundant in Pocos de Caldas." 


Onium is also used to manufacture the rods containing the fuel that is 
ed in the reactors. Another atomic element also being researched by the 


CTA--thorium--cannot be used to fuel the thermal reactors that Brazil will 


vy . 
v it 
_ : 
. f 


d, but it can be used in the fast reactors, whose technology is also re- 
edly being studied in Sao Jose dos Campos for military purposes. Amorim 


litted: "That item must be included in the so-called classified (seccet) 


‘hat the IfEN also does for the CTA." 


scning the IPEN's participation in furnishing support material for the 
S research with fast reactors, Amorim said he did not know what the work 


institute provides is used for. He explained. "We Operate as a laboratory 
Simply fills prescriptions." 
er re na ATX rat IT iesS 
--The lIFA is located under the lawn at the CTA in Sao Jose dos Campos 
roaG iinking the Dutre Highway to the state's northern coast. In 
ti Oo thos: exagon-shaped underground facilities, six buildings are 
prepared for occupation by 1,200 employees, including 500 scientists 
“ work on the fast reactor and laser enrichment unit projects in addi- 
\ 


sina Tne! researcn. 


it 200 employees already work in the underground laboratories. Their number 
ludes specialists who have taken postgraduate courses in the FRG, France, 
reat Britain, anc the United States. Only personnel authorized by the CTA 
t allowed to enter the facility. The IEA complex will not be completed un- 


lled in the underground facility a few years ago and still in full opera- 
is 2a computer of the latest generation with large storage capacity. It 
he Data Cyber 170/750, manu.actured by the Control Data Corporation of the 








nited States. It is programmed to accept about 15 million instructions per 
econd and to process the technical and scientific data needed for the research 
done et the center. It also provides nuclear and aerospace technological so- 
lutions. Its terminals are linked to UNICAMP, the IPEN, and the National Nu- 
clear Energy Commission in Rio de Janeiro. 


IEA Working With Lasers 


Sao Paulo--The origin of the Aerospace Technology Center's Institute for Ad- 
vanced Studies (IEA) was a contract signed in 1973 with the Campinas State 
University (UNICAMP) to conduct research into the separation of uranium iso- 
topes using laser beams. 


UNICAMP's laser group was able to develop isotope separation and the production 
of heavy water in theory, but once research passed to a less theoretical and 
more practical stage, it became the province of the CTA (which established the 
Laboratory for Advanced Studies, later transformed into the IEA) and the Nu- 
clear and Energy Research Institute (IPEY) in Sao Paulo. 


Old Idea 


Rogerio Cerqueira Leite, director of UNICAMP's Gleb Wataghin Physics Institute, 
recalled yesterday that Sergio Porto, the Rio de Janeiro physicist, first men- 
tioned the idea of separating isotopes with laser beams to him in 1965, when 
both of them were working in the United States. 


In 1972, on being invited to return to Brazil by Zeferino Vaz, the founder of 
UNICAMP, Sergio Porto remembered his old idea. With support from Vaz and 
Cerqueira Leite, Porto signed an agreement with the CTA in 1973 to conduct 
basic research on isotope separation using lasers. The research was actually 
financed by the National Nuclear Energy Commission (CNEN), with the CTA and 
the IPEN acting merely as intermediaries. 


Cerqueira Leite said: “Sergio's idea was simple. He only wanted to excite the 
molecules with atoms of uranium-235 for enrichment. He did not do it, however, 
with heavy materials, Lut with light materials such as hydrogen and boron. 

When the research reached the practical stage, it was transferred permanently 
to the IPEN and the CTA." 


Enrichment 


Uranium-235 is fissionabdle and can be used as ise to fuel an electric power 

plant or a bomb (although physicist Cerqueirs Leite regards an atom bomb using 

enriched uranium as Outdated and expensive--a bomb can be produced more easily 

with plutonium and hydrogen). It happens, however, that it occures in nature 

at a rate of only 0.7 percent--that is, there is 1 atom of fissionable 

uranium-235 for every 140 atoms of uranium-238 (natural uranium, which is not 
, easily fissionable). 


Since the masses of uranium-235 and uranium-238 ore practically 17-8', it is 
nearly impossible to seperate--or, more accurately, enrich--the uranium and 
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BRAZIL 


SBPC SEEKS INFORMATION ON MILITARY RESEARCH; REACTION 

SBPC Seeks Information 
Rio de Janeiro JORNAL DO BRASIL in Portuguese 9 Jul 82 p 6 
[Artic.e by Jose Neumanne Pinto] 


[Excerpt] Sao Paulo--Brazilian scientists are not criticizing the military in- 
Stitutions for developing applied research programs. They are simply afraid 
that funds for their own research will be cut as a result of those programs, 
and they are asking that society be informed not about the content of such re- 
search, which is obviously secret, but about its existence. 


"We do not want to know what is happening behind the walls of the Institute for 
Advanced Studies (IEA) at the Aerospace Technology Center (CTA) in Sao Jose dos 
Campos. we simply feel that society should be informed that such a laboratory 
exists and that it is engaged in secret research,” explained physicist Rogerio 
Cerqueira Leite, who is going to coordinate the SBPC [Brazilian Society for the 
Advancement of Sciences)-Brazilian Physics Society symposium on the “Allocation 
of Funds to Research ter Military Applications” that will be held at 1500 hours 
on Monday as part of the 34th SBPC Annual Meeting in Campinas. 


Concern 


Physicist Jose Antonio de Freitas Pacheco of the National Observatory had drawn 
attention to the existence of the CTA's 1°. during the 33rd SBPC Annual Meeting, 
which was held last year in Salvador. Be ause of his having sounded the alert, 
the Brazilian Physics Society considered it advisable to take advantage of the 
34th SBPC Annual Meeting in Campinas to present specific data on the diversion 
to military research of funds normally allocated to scientific research. 


Freitas Pacheco will speak on Monday morning concerning "The Development of 
Space Science in Brazil,” and Prof Sergio Machado Rezende of the Pernambuco 
Federal University will speak on "Research in the Area of Electronics and Data 
trocessing.” 


Rogerio Cergueira Leite, director of the Gleb Wattaghin Physics Institute at 


Campinas State University (UNICAMP) will speak on "The World Gituation in Arms- 
Related Research.” 


12 











a | 


she 1 
itary 


the 


| a 


re 


; : 
: iasa 
; t i< 
r _ 
" 
y ‘ 
‘ 
7 
‘ i 4 
‘ 
| 
|? 
‘ 
4 7 
, 
a 


I 


4 . . . a '* ; s > ‘ . ~ - > 
s ~& wwiwesea yg et ee 8 - —*¥ “ = ~*~ a FT ~~ > wt =. ed —\. & 
. , ; " ~ . — > > - > .* a +> or lly > 
i Ti atea ~ i ~~ «2 se — + vei ou . a TS res earci . Pr oo 
‘ ‘ 
> > '? : > > + > : ; ° > , r ca ~~ “> - oo 
~ +zAse 2d = eS : ae + = wwe eae ~~ & Ff € : JHe ~ * se oO] soe 1 


>| 4 
nt to avoid @ repetition here of the errors committed 


wr 


is not evident when FINEP [Funding Authority for Studies 
ng money to the military area or to research commissioned 
itutions for military purposes. 


IEA Denies Nuclear Bomb Intentions 


“~ , 


SAC PAULO in Portuguese 9 Jul 82 p 14 


‘ programs, the objective of the Institute for Advanced 
ace Technology Center is “simply to create national capa- 
with no military objectives in view.” This according to 
by a highly placec source close to the CTA’S management 

, who was responding to accusations by scientists attend- 
in Campinas that a secret program existed for bui'ding 


ironically: “That would be great, because it would mean 
money. But the truth is something else. The funds are 
that Brazilian society would like to be able to maintain.” 


»9fficial at the center, the IEA‘s isolation is necessary to 
research unit for pure science: "a real lineup of brains.” 
those specialists “comes up with results in that area (mean- 
y upplications), rest assured that he will keep working.” The same 
zed, 
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De 
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_ 


however, that “the way the institute's programs are struc- 


no way to come up with a bomb." 

Dtain miiitary byproducts from civilian projects, not 
whic is the way it happened, for example, in the case of 
Or artillery sighting systems. In the field of ordnance, 
the infrared air-to-air Piranha missile, a project that 
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rs and will be restarted in 1 83 “or even earlier, 
and the project for the AM-X aircraft, 


} ‘ r 
AGO Lity ~ * funds, 


ction jet aircraft which Brazil is going to build in coop- 
The timetable for that undertaking has been speeded up by 
tween the air forces of both countries, with the result that 
plane will be commissioned by the Brazilian Air Force in 
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BRAZIL 


POLITICAL PARTIES POLLED ON NUCLEAR BOMB RESEARCH 
Sao Paulo FOLHA DE SAO PAULO in Portuguese 17 Jul 82 p 4 


[Text] Giving continuity to the study of subjects of local and national interest 
proposed by FOLHA, the political parties today express their opinions--through 
representatives selected by the respective regional leaderships--with respect 

to the following question: "Should Brazil engage in research for the production 
of A bombs?” 


The writers are: Gastone Righi for the PTB [Brazilian Labor Party], Euzebio 
Rocha for the PDT [Democratic Workers Party], Luis Carlos Menezes for the PT 
[Workers Party], Flavio Bierrenbach for the PMDB [Brazilian Democratic Movement 
Party] and Elias Assis Filho for the PDS [Social Democratic Party]. 


Tomorrow the political groups will make an analysis of their activities in 
response to the following questions: "What errors has your party committed?" 


PTB "We must remain a peaceful nation.” (Gastone Righi) 


Since antiquity, war, as one of the beasts of the apocalypse, has been one of the 
most frightful scourges of humanity. 


In modern time, when weapons of individual destruction were replaced by atomic 
power, which decimates entire populations and places in jeopardy the very 
survival of the planet, it becomes a permanent threat we all repudiate. How- 
ever, it is not the possibility of the construction of armaments we must fear but 
their actual construction and use for warlike and destructive purposes. 


The more civilization advances scientifically and technologically, new weapons 
and forces of destruction and disintegration will inevitably be discovered and 
developed. New scientific experiments for peaceful purposes, primarily in the 
energy field, automatically result in military advantages. 


The same dynamite, which as a bomb destroyed human lives, serves for blowing 

‘p mountains for the construction of dikes and dams. The same equipment which 
pr-pels a missile, propels a rocket for space research or modern forms of 
aircraft which carry people and merchandise. The same nuclear energy, which can 
raze cities, powers electric powerplants, ships and submarines, and its tech- 
nology produces radioisotopes for medical and industrial purposes. 








ear fission in the process of atomic disintegration, new 


ies, as well as the most modern and sophisticated technology, may be 
. benefitting humanity, particularly Brazil which is rich in radioactive 
s and without the technological resources for using then. 
remain, a peaceful nation. However, we cannot remain an 
loped intry dependent on more advanced countries. We must catch them 
if possible. In the present, and much more so in the future, this 
tioned by the scientific and technological domination acquired. For 
( iry to do research, not on the atomic bomb, but on nuclear 
é the dominion of this science will make possible the production 
the priorities of that research” (Euzebio Rocha) 
ea the establishment of priorities, defining of objectives and 
tivities. However, it is up to political power to orient options. 
e al Sastrous nuclear program clearly reveals a plutocratic 


government at the service of the oligarchies, ignoring the interests of the 
national community. Let us discard the priority agreement that Rrazil effect 
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for the production of the atomic bomb. It is not possi_ie to think that 
technology means the production of the A bomb or electricity. Eminent 
3t Marcelo Damy has already said: ‘7 onfound nuclear activity with 
i of electricity is the same thing as thinking that electricity means the 
chair.” 


1 perfunctory idea of the importance of nuclear technology, it is enough 


ake proa 


d field it covers: radioisotopic technology, agricultural 


tions, gammagraphy, sea water desalinization reactors and nuclear 


or peaceful purposes. 


cited, nuclear technology is characterized by precision in the 


ic c 
f problems and economy in costs. Thus, a task of civil engineering 
ished with 1: lear explosives becomes a thousand times cheaper than i 
ie by grading. A nation which gives up nuclear technology, will lose 
] ompet itiveness. 


.)] well-being of the nation, economic development, the security of the 
ire linked to the excellence of its scientific life and the quality of 


tem which governs the country works contrary to those 
ends $75 billion on a nuclear program which takes us nowhere. 


pital clinics like that of Sao Paulo or pay the foreign 
ne The "jet centrifuge” project is a laboratory technique 
industrially, which consumes 20 times more energy than 


- 


J 
es Angra I delayed its operations 5 years and is operating at 
/ capacity and in an irregular manner. It is the enormousness 
project which only satisfies the megalomania of incompetent 








PT “It would be ridiculous for Brazil to develop bombs” (Luis Carlos Menezes) 


There are so many and justifiable arguments, based on humanistic principles, 
against the production and use of nuclear explosives that it could be constraining 
to enter into the political-strategic merits of the problem. However, even on 
this plane, it is necessary to combat the “realism” of those who propose con- 
struction of such bombs. 


The number of nuclear warheads, which could be fired at any moment, available 

\o the great powers is so great, that a small fraction of them is sufficient to 
partially or totally destroy all the population of the world and make any possible 
survivors genetically impotent. It would be ridiculous for Brazil to develop some 
bombs to face this power. The victory of the Vietnamese people against American 
nuclear power demonstrates that popular resistance is the only means pessible for 
facing world hegemony of any type. 


If, on the other hand, there is thought of the bombs for possible conflicts with 
some Third World country, the stupidity would reside in thinking that a conflict 
of "nuclear" proportions can take place without the polarization of the great 

powers and their arsenals, in addition to being in a historically wrong position. 


Brazil can undoubtedly become a leader in what is usually called the Third 

World, particularly when it acquires a democratic system of respect for popular 
will. The Workers Party hopes that this will be a moral, industrial and agricul- 
tural leadership without the perfidy of the powers which proclaim peace but 
prepare for war. 


PMDB “Against any deadly device of the type” (Flavio Bierrenbach) 


The PMDB, like the immense majority of Brazilians, is against the use of the 
atomic bomb and any deadly device of the type. It is unnecessary to argue to 
defend this point of view. Beginning with the need to defend the ecology and 
ranging through the undeniable right to life, to the discussion of questions of 
military strategy, nothing justifies Brazil's engaging in the construction of an 
atomic bomb. It is not even necessary to argue about the cost of a possible 
program aimed at the construction of the atomic bomb. Nothing councils such a 
feat. 


In its program, the FMDB advocates the need to increase the scientific- 
technological capacity of the country. Therefore, it supports nuclear research 
and the use of technical resources which may result from it for the benefit of 
the people. However, in order for that to happen, it is necessary to submit 
the decisions on research to the scientific community and to society. 


In this respect, debates such as those of the SBPC [Brazilian Society for the 
‘'vancement of Science] on the possible construction of the A bomb, as wel) as 

t! » denials by the government, are necessary to prevent small groups, caparisoned 
in the trappings of the state, from adopting decisions against the wishes of the 
nation, which lead to the construction of the bomb, against everything and 
against everyone. 
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BRAZIL 


HIGH-TEMPERATURE PLASMA EXPERIMENTS PROGRESSING AT UNICAMP 
Sao Paulo FOLHA DE SAO PAULO in Portuguese 10 Jul 82 p 16 
[Article by Laerte Ziggiatti: "“Thermonuclear Fusion Energy”) 


[Text] A project related to the obtention of energy through controlled thermo- 
nuclear fusion--which in all probability will become one of the main solutions for 
the present energy crisis--has been in progress at the Campinas State University 
(UNICAMP) since 1974. 


A great effort is being made in the principal world research centers for making it 
technically possible to obtain energy on the basis of hydrogen isotopes, which 

are deuterium and tritium. In other words, the present state of nuclear fusion 
development is that of demonstrating its scientific viability in the sense that 
such a process will produce more energy than the energy applied to produce it. 

In the next state will come the demonstration by engineering of the possibilities 
of building a nuclear fusion reactor. The third and last phase will be the 
construction of a technological protot: pe of the reactor to make the production 

of energy at a commercial level practical. 


Accerding to the coordinator of the project in progress at the UNICAMP Physics 
Institute, Paulo Hiroshi Sakanaka, the first scientific demonstration stage will 
surely be completed within 3 to 5 years in research centers of the United States, 
Japan, Europe and the Soviet Union, the time for the appearance of the comercial 
prototype being foresnen as 30 io 40 years. 


The UNICAMP project--financed with funds of the FINEP [Pundiag Authority for 
Studies and Projects], CNPq [National Scientific and Technological Development 
Council], FAPESP [expansion unknown] and the National Nuclear Energy Commission 
|CNEN)--is aimed specifically at the study of magnetic confinement of high- 
temperature plasmas. 


As Professor Sakanaka explains, “The study of those plasmas is essential for 
raining light isotope nuclear reaction.” The research group he leads is 

clalized in nontvroidal magnetic confinement such as the system known as the 
te a~-pinch and the magnetic mirror. 
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BRAZIL 


BRIEFS 


ST OF SEAMLESS TUBING~--Brasilia--Over the nyxt 3 years, NUCLEBRAS [Brazilian 
Nucleas rporations) will spend $50 million t»> manufacture seamless tubing 
for sheathing the pellets of enriched uranium t..sat will be used in the nuclear 
ission process, according to a statement yester vay by Jose Diniz de Souza, 
chairman of ELETROMETAL Fine Steels, Incorporated, the firm responsible for 
producing the tubes. According to Jose Diniz, ELETROMETAL developed the tech- 
nology for manufacturing the seamless tubes over the past 2 years and is now 
in &@ position to supply the demand from the nuclear sector both for strategic 

mponents and for reactive materials such as titanium, zircaloy, and hafniun. 
He said that the domestic production of those components ~y ELETROMETAL means 
that the government will not have to import technology and corresponds to the 
bjectives for which ELETROMETAL was established in 1972: “to produce a number 

f strategic materials in Brazil. The strategy for achieving that objective 
was worked out in close cooperation with the Armed Forces, chiefly through the 
Aerospace Technology Center (CTA) and the Army Research and Development insti- 
tute.” (Text) [Seo Paulo O ESTADO DE SAO PAULO in Portuguese & Jul &2 p 31) 


ii1/96 


AMPO DE ROMA RESEARCH CENTER--Cesar Cals, minister Of mines and energy, said 

mn Priday that before the end of this year, he is going to propose that che 
Federal Government establish the National Plasma Physics Center. in principle, 
it is to be set up in Campo de Roma in Rio de Janeiro, near Itaguai, where Bra- 
Zilian scientists will conduct further research in the nuclear field. It will 
coordinate the studies currently being carried out ‘y eight university groups 
in Rio de Janeiro, Sac Paulo, and Rio Grande Go Sul and by the Aeronautics In- 
Stitute in cooperation with the CNEN (National Nuclear Energy Commission). The 
minister, who was Gelivering a lecture at the War College, said that the center 
will be the means of preparing Bratil to enter the closed club of nations pos- 
essing nuclear fusion technology. “All the industrialized countries are ex- 
hanging information ‘vecause they have not yet mastered the technology. On 

the day when they @o master it, they will sell their research. That is why 


razil wants to join the club--to gain access to information and prepare our 
jroup.” oncerning the Brazilian-German nuclear agreement, the minister ex- 
Laan that it talks about the construction of eight nuciear power plants but 
ipulates oniy thet the first four will be Built in partnership with the Kw. 
The ther four will be the object of international) bids. Text) [Rio de Janeir: 


LuTA MERCANTIL in Portuguese 3-5 Jul 82 p 10) 11796 


,, 








GABON 


PENS URANIUM PROCESSING PLANT 


NIO ) French 10 Jun 82 pp l, 
| Exe juipped witl umping station built on the Likedi River to 
' 3 . , a's | . . 
ply ¢ m? of industrial water per hour, 3000 mY capacity receiving vats 
ked metal! pipes 4 m long and 350 cm in diameter, storage areas for 


i) 
, grinding machines, a 1000 kW power partially self-controlled 
+ m-diameter thickening apparatus, eight 90 m? vats for 


u r id treatment, three 70 m¢ band filters for the filtration stage, 
iecans for storing 6000 m? of uranium liquid, a solvent shop for concentrating 
id purifyin nd another one for precipitating by magnesium followed by 


rying in order to obtain magnesium uranate, COMUF's [Franceville Uranium 
ining Company! new uranium processing plant was inaugurated yesterday at 
Mounana by El Hadj Omar Bongo, president of the republic, who had laid its 


With yesterday's opening (Wednesday, 9 JuneO of the new uranium processing 
plant, COMUF reaches the culmination of an investment program announced at 
‘he time of its 20th anniversary in August 1975. This program included 
notably the opening and equipping of the underground factories completed 


? 


August 1979, the construction of the new sulfuric acid production 
ity put into service on 26 January 1982, and finally the assembly of 
w uranium processing plant. These details were given out yesterday 


the second vice prime minister, the minister of mines and 
these achievements are the perfect expression of the 


lerstand in ind confidence existing between the government 
1 t j € r of COM ° 
. francs, this factory, thanks to which COMUF will from 
n proce 450 thousand tons of ore instead of 300 thousand and will 
roduc tol f uranium metal annually (our 8 June edition), will 
| pany an organization wei equipped, it least on the level of 
rial mea f production, to confront the risks and challenges of the 
. ir Mouvagha Tchioba. 
econd vice prime minister's speech echoed an earlier 
st nt made by COMUF's chief executive officer, Mr Maurice Delaunay, 
tt latter described this modern, supercapacious factory as "a bet 
tl future mad ointly by private investors and the public sector", 


I 1 rational exploitation of known .eserves. 








ing to Maurice Delaunay, this remarkable industrial facility was 
the moment when the price of uranium fell 43 percent, and the 

inc ial yndition of COMUF was compromised by this drop in the selling 

é f uranium on the world market. It was therefore indispensable to 
ecure bank financing and to appeal to the participation of the work force 
in a period of austerity; a work force which, according to Etienne Guy 
Mouvagha must become Gabonese (at least 50 percent of the training personnel) 
in terms of the professional qualifications and competence of those Gabonese 
mployees chosen to replace expatriates, so that the Gabonese nationalization 
policy will not be a budget basement version. 


- 


The policy of Gabonese nationalization, described in detail by Mouvagha 
[chioba as it concerns COMUF, also formed the essence of the brief statement 
by the president of the republic, who recalled the importance which the 

vernment and the Gabonese Democratic Party (PDG) attach to its application 
in all private and public companies. The chief of state continued his 


speech in the Bateka language, exhorting the people of Mounana to work even 
harder. 


9939 
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INTERNATIONAL AFFAIRS 


BRIEFS 


ANISH, SWEDISH N-PLANT RISK COMMITTEE--Denmark and Sweden will each have 


three members on the committee which will be appointed to investigate the 
risk ind consequences of a casualty in the Barseback nuclear power plant. 

The hairman will be appointed from another Nordic country. That is the 
result of the Danish-Swedish deliberations which were completed in Stockholm 
on Friday. Both delegations met on Thursday to deal with the demand from the 


Danish Minister of Environment Erik Holst for a committee. The committee will 
meet and »orescribe increased safety measures at Barseback. It will aiso 

study how nuclear power plants are designed in other countries, and what 
measuré ure taken when they are located near other country's national bor- 
ders or population centers. [Text] [Stockholm DAGENS NYHETER in Swedish 

17 Jul 82 p 7] 9287 








TATUS, EFFICIENCY OF PRESSURIZED WATER REACTORS STUDIED 
Paris REVUE GENERALE NUCLEAIRE in French Mar-Apr 82 pp 174-195 


y by Jean Bernard, Helene Celier, Jean-Claude Le Ralle, 
Francoise Maubacc, and Francoise Ouvry of the Programs Depart- 
\tomic Energy Commission] 


[Excerpts] I As of 1 October 1981, there were 277 nuclear power 
plant units throughout the world, located in 23 countries. Their 
net electric power was 157 GW. The United States, with 77 units 
and 57.5 GW, heads the list, providing 37 percent of the total 
nuclear power. 


France is in second place, with 30 units and 22 GW, providing 14 
percent of the power supplied; it is followed by Japan with 25 
inits, 17 GW, and 11 percent. We should mention that in September 
1981, Yugoslavia became a member of the nuclear club. 


The percentages supplied by the European Community, the CEMA 
Council for Economic Mutual Assistance] countries, and the rest 
9f the world are 27 percent, 11 percent, and 25 percent, respec- 
tively. 


The Growth of the French Nuclear Power Plants; Status as 


October 1981 
lution of the French Nuclear Power Plant Program 


In 1970, France selected the PWR [Pressurized Water Reactor] 


process for its nuclear power plant program, and began a pre- 
liminary industrial series consisting of the six 900 MW units 
located at Fessenheim (two units) and at Bugey (four units). 


This decision was further confirmed by the option taken by EDF 


rench Electric Power Company], in accordance with the goals 
set by the government, to select for the short and mid-term 
perio nly standardized units of the PWR type developed by 








Framatome under a Westinghouse license. This first program 
P-1) led to the industrial development of 18 900 MW units 

at the Tricastin, Gravelines, Dampierre, and Le Blayais plants) 
to respond to the desire to achieve a certain degree of national 
independence, a desire that was stimulated by the first inter- 
national oil crisis. A second program (CP-2) covered ten 900 
MW units (at the Saint-Laurent, Chinon, and Cruas plants). This 
was begun while the first industrial series was being completed. 
A first group of eight i300 MW units (Paluel, Saint-Alban, and 
Flamanville plants) was also begun, and the decision was made to 
Start on the second group of eight 1300 MW units (Cattenon, 
Belleville, Nogent, Golfech, Penly, and Chooz power plants). 
[See reference 2 in the bibliography]. The growth of French 
nuclear power (in net GWe) over the course of the years is shown 
in figure lb [not included]. 


2.2. The status of the French Power Plants as of October 1981 


After the energy debate last fall, the French government decided 
to begin six nuclear units in 1982 and 1983. These units would 
include one 900 MW PWR reactor for Chinon B-4, and five 1300 

MW PWR reactors at Cattenom-3, Chooz B-l, Golfech-l, Nogent-2, 
and Penly-l. 


The status of the nuclear program in France in October 1981 
appears as follows. 


a. There were 30 nuclear power plants in operation in the 
French power system, making up a net power of 21.8 GW, 
distributed as follows: 


six UNGG [Graphite-Gas Nuclear Units] 
one heavy water-gas reactor 

one breeder reactor (Phenix) 

one 300 MW PWR reactor 

. 21 900 MW PWR reactors 


Ul & GW We 
._ * * « 


Of these 30 units, 25 are in industrial operation and produce a 
net power of 17.3 GW*., 


b. 25 nuclear power plant units are under construction (this 
means that the order for the execution of the nuclear boiler 
has been given to the manufacturer, Framatome). These units 
represent a net power of 27.3 GW, and are distributed as 
follows: 





e As of 1 January 1982, 28 units were in industrial opera- 
tion, providing a net power of 20.1 GW. 











| al 


= 


. iz ¥ -MW PWR reactors 
2. l2 1300-MW PWR reactors 
3. l breeder reactor (Super-Phenix) 


There is one nuclear unit whose order of execution for the 
nuclear boiler was scheduled to be issued in December 1981* 
Belleville-2). This is a 1300-MW PWR reactor, represen- 

ng a net power of 1.3 GW. 


d. Six units are scheduled to be started in 1982 and 1983. 
These units will provide a net power of 7.3 GW, distributed 
as follows: 


l. one 900-MW PWR reactor 
five 1300-MW PWR reactors 


2.3. Start of France's 900-MW PWR Plants and Contribution of 
the Nuclear Power Plants to Electricity Production 


A detailed account of 
gJiven by EDF and Frama 
graphy]. 


the start of the 900-MW PWR plants has been 
tome [see references 3 and 4 in the biblio- 


The curve showing the rise in power of France's nuclear power 
plants (figure lb) clearly illustrates the significant impact of 
the successive start of service of the preliminary series (the 
first unit was connected in April 1977) and of the industrial 
series (the first units of the CP-1l and CP-2 programs were con- 
nected in March 1980 and January 1981, respectively. The first 
unit of the 1300-MW PWR series is scheduled to start in 1983. 





Figure 2 shows the evolution of the percentages of conventional 
thermal power, hydroelectric power, and nuclear thermal power in 
the production of electricity during 1980-1981. We should ob- 
erve that nuclear power rose from 16.4 percent at the beginning 
L9 23.5 percent at the end of that year, and reached 
percent in 1981. This indicates the value of France's 
, wer program for the generation of electricity and for 
Jur energy independence. Figure 3 summarizes the entire French 
Situation as of 15 October 1981, along with the establishment 
the var.ous power plants on French territory. 
. ‘he rder of execution was actualiy given on the scheduled 
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Figure 2: France: Evolution of the percentages of different 
sources in electricity production (based on 12 months, 
completed at the end of each month considered). 


Key : 

- Value in percentage 

. Conventional thermal power 
- Hydroelectric power 

. Nuclear thermal power 
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III Statistical Analysis of Operation of the PWR Reactors in 
the World and in France as of 1 October 1981 


\s the ordinary water process is the essential component of the 
French nuclear power program, the CEA [Atomic Energy Commission] 
_eriodically conducts a statistical analysis of the operation 
[see references 5 and 6 in the bibliography] of this type of 


MN) 








react ,» usl lata f: the Elecnuc* data bank, which is designed 
> " ’ > . rf _ > " +> > nr . > a rwo4eLsea YY mlantétece herve’ ho t 
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the world and the changes in the international market for nuclear 
w é ¥ , Ts 
7 rameter Considered 
The coefficient of energy utilization, K, defined as the ratio 
oe —_— . , - 7 Day +. ave “7 ; 3 , 
I w he electrici ty really produced by the facility and the 


energy it would have produced if it had operated without inter- 
tion during the entire period under consideration, at its 
Owe! one of these parameters: 


| jross electric energy produced 
Jross nominal duration of the 
DO f the x period considered 








This coefficient, K, may be expressed by a number (less than or 
equal to 1) or by a percentage. But the operation of a nuclear 


* 


power unit can also be expressed in a different way, for example, 
by using the number of hours of operation equivalent to @ con- 


tinuous operation at full power (HEPP [Hours Equivalent at Full 
Power]), or sometimes even by using JEPP [Days Equivalent at 
Full Power], producing the same number of kWh, or quantity of 
electrical energy, as the real operation. 


he known and published values of the gross monthly 


y 
its in countries with a market economy all over the 
world, the operation of each unit may be characterized by K for 


ifferent given periods. Then it is possible to make a statis- 
tical analysis of the operation of a set of n nuclear units, 
by calculating more closely the value of the arithmetic mean K 
amit iered, the standard variation of the values 
- n relation to K, and the median value K.. which divides 
we | ilues arranged in order of magnitude in two identi- 
il groups, possibi ilong with other parameters to try to re- 
J i 
stud ‘overs the operation of PWR reactors of nuclear power 
ants each l2-month period starting from a given date, the 
lat ff the first connection of each facility to the power sys- 
tem. Ry ou this method, the behavior of the various sets 


. ld on the European CISI [Expansion unknown] system. 





production, the elementary data available for nuclear 





»9f units can be examined during the initial phase of their 
operation in the electrical power system. 


In France, the MSI [Start of Industrial Service] takes place 
only after the level guaranteeing an operation at nominal power 
is achieved: unfortunately, that is not always the case in all 
other countries. In fact, the contractual or regulatory aspect 
of the conditions of start of industrial service (or start of 
commercial operation) differs from one country to the next, and 
sometimes from one unit to the next. 


3.2. Description of the Global Sample and Results 


The global sample includes all of the nuclear power units 
equipped with PWR reactors developed under license from manu- 
facturers in market economy countries (Babcock and Wilcox, Com- 
bustion Engineering, and Westinghouse in the United States, and 
KWU-Siemens in the Federal Republic of Germany), whose gross 
electric power is superior or equal to 300 MW, and which had been 
in service for over 12 months by the date of 1 October 1981. 


This sample is examined by making a classification into 
industrial generations of nuclear groups, using criteria based 
on the thermal power, the number of fuel assemblies, and the 
number of loops of the primary circuit. 


$3.3. Examination of Results 
2) No matter what group is being considered in the global sample, 
there is some dispersion (values of @ ) of the individual K 


coefficients. This dispersion is relatively significant and 
am~proximately equal to that found in the preceding studies, al- 
though the number of units included in the study has increased. 
It does appear, though, that when only the groups of the second 
industrial generation are considered (Table VIII), the Framatome 
units have standard variations that may be a little smaller, 

but because of the low values of n in the second and third, 
fourth and fifth periods, this conclusion can not be considered 
Significant and definitive. Nonetheless, these results are satis- 
factory and encouraging for Framatome. Later studies made of 
larger groups will provide a better basis for comparison of the 
various manufacturers. 


The arithmetic means K of the first period of operation differ 
ignificantly from those of the following periods. This can be 
xplained perfectly by the variations in operation during the 

test period and the start of service. This result is valid no 
matter what group is being considered. 
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Key for Figure 3: 


Nuclear sites in France 
Graphite-gas nuclear unit 

Gas-heavy water 

Breeder 

PWR-open circuit cooling 

PWR-closed circuit cooling in towers 
Standardized level 


—~i OV UI & WwW & 
. . . . . . ‘ 


8. 900 MW units 

_ P 1300 MW units 

lO. Status as of 15 October 1981 

li. Operating (has gone critical) 

Las Under construction; order of execution given 

13 Statement of public utility issued by 15 October 


1981. Represents a capacity of about 79,000 Mw 
on 21 sites. 34 900 MW PWR; 34 1300 MW PWR; 
two breeders; eight old nuclear units. 

14, Sites: public utility applied for (work begun). 


De Units stopped 
16, Government decision of 30 July 1981 
17. No work started on site 
18. Start of work delayed 
19. Some site preparation work continued 
20. After parliamentary debate, new local and regional 
meetings 
c) For the first period, the values of the arithmetic means K 


decrease from the first generation to the second and to the third 
generations. For the other periods, only the values of the first 
generation are higher than those of the seconc and third genera- 
tions, which do not differ much from each other. 


For the relation between the factor of energy utilization K 
and the power P (increasing with the generation), a statistical 
examination of the results for the three generations of the first 
period would give a correlation coefficient (r = -0.274) and a 
regression line K = 63.08-(2.02/100).P (figure 4) if in the first 
approximation all of the K values had a gaussian distribution. 
But an analysis of the distribution (figure 5a) shows that the 
distribution has a humped appearance and consequently, the pre- 
ceding regression line is not necessarily valid. However, if 
this distribution is separated into two parts with a gaussian_ 
appearance corresponding to a first group of 29 units with a K 
"qual to 25.1 percent and a second group of 52 units with a K 
qual to 58.3 percent, the search for a correlation between K 

nd P will be negative for the correlation coefficients are too 
low (r) * -0.101 and ro = -0.107); thus the regression lines of 
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Figure 4: PWR process. Coefficient of 
gross electric power. 
connection to the system 

Key : 

l. Utilization coefficient 

2. Mean 

3. Regression line 

4. second group 

-¥ first group 

6. French units 

le First industrial generation 
B. Second industrial generation 
9. Third industrial generation 
1O. Gross power in Mw 


(900 MW PWR French type) 
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s I res 2 Arn 
2 in net Gh 
recasts tor nuclear power until 1990 for the world, 
.e@ major regions of the world, and the United States, 
as of 1 October 1981. (Status at the end of each year). 
Je World 
4. OECD [Organization for Economic Cooperation and 


Development] 
United States 


6. EEC [European Economic Community] 
7. CEMA [Council for Economic Mutual Assistance] 
3. Forecasts for nuclear power until 1990 for the major 


industrialized countries, as of 1 October 1981. (Status 
at the end of each year). 


7. USSR 
10. Japan 
li. Federal Republic of Germany 
Las Jnited Kingdom 


the standard level concept), and the effect of the centralization 
of preparation and execution, along with the experience acquired. 
he duration of construction is gradually tending to reach the 
value of 60 months, which is an industrial performance of some 
st when we refer to foreign construction periods (figure 
he record of construction and start of service of the 900 
MW units has been given in detail by EDF [see reference 2 in the 
bibliography]. It is still too early to express an opinion about 
the duration of construction of the 1300 MW PWR plants. 





V Forecasts for the Worldwide and French Power Plant Programs 


short-term Forecasts (approximately a decade) 


se forecasts may be made in a relatively precise manner, based 
| : Ss now under construction, and on the 
ut to be ordered. 
Ficures 8a and 8b show the evolution of net installed powers 
predicted from 1980 to 1990. These predictions are based on 


. } } » } mm bh e ,7 
tne Lecnu lata bank which follows projects now nder construc 


under construc 
ion oO} rdex Figure Sa covers the world, the OECD, the EEC, 
the CEMA, the United States, while figure 8b covers the Federal 
Republic ot Germany, Canada, France, Japan, the United Kingdom, 
and the USSR. Figures 8a and 8b meet figures la and 1b, which 
gave the past evolution of the various nuclear programs, at the 
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Table V: Breakdown by manufacturer of the nuclear boiler (or 
nuclear component) of the units installed as of 1 
October 1981 throughout the world, for the major 
nuclear processes used. 
Q ned?) (5) | (6) 
| ( 1] )Fittere (2) Puissa me (7) 
(GWe nets) Constructeur (3 ) (Pays) instaliée en Sunk de Licence d origine 
(Nbre d'unités) GWe nets unkés peys 
Westinghouse (Etats-Unis)( ] 7) 33,1 46 9 | Westinghouse 
(8) Framatome (France) 20.1 23 | 2 | Westinghouse 
PWR Union Soviétique ( ] 3) ' 9.0 22 5 Union Soviétique 
(87.5 GWe) Babcock et Wilcox (Etats-Unis) 7.9 + 1 | Babcock et Wilcox 
123 unités) KW.U (RFA) (18) 6.7 ~ 3 |'KW.U. - Siemens 
Combustion Engineering | (Etats-U is) 6.5 8 1 | Combustion Engineering 
Mitsubish: | (Japon) (19) 42 7 | 1 | Westinghouse 
. > = - —~— + ——_—_-— - —¢ ——EE Eee —-- ~ —_—-—-  - 
Genera! Electric (Etats-Unis) | 26.8 42 | 9 | Genera! Electric 
(9) ASEA-Atom (Suéde) (20) 6.0 . - 2 | ASEA-Atom 
BWR KWU (RFA) 3,1 4 1 | General Electric 
(49.4 GWe) Toshiba | (Japon) 3,1 4 1 General Electric 
(63 unités) Hitachi (Japon) 1.2 2 1 Genera! Electric 
Allis Chalmers | (Etats-Unis) 0,05 1 1 | Allis Chalmers 
Union Soviétique 0.05 1 1 | Union Soviétique 
PHWR _ i tT i 7 
1106.2 GWe AECL | (Canada) | 5.8 13 3 \AECL 
io: a sae! KWU - Siemens | (RFA) 0.4 2 2 Siemens 
‘ - -— —_——_——_>-— - _-— - + — -—+—_—— ——— — 
ld, -_ Constructeurs U.K (14 ) (Royaume-Uni) | 88 | 33 3 _Constructeurs UK 
a pbc (AGR et Magnox) (21) 
| shai Constructeurs francais (France) 2,7 7 2 Constructeurs francais 
“0 unites) | (UNGG) 
aa) | | ee eS 
] 2 )RBM*K Constructeurs soviétiqued ] 6 ) 8.5 21 1 | Constructeurs soviétiques 
93 GWe if t Ro Kar! 
se oe lend — (Etats-Unis) 08 1 1 USAEC 
lL he ] 
Key: 
be Process (net GWe) (Number of units) 
r Manufacturer 
Se Country 
4. Installed power in net GWe 
5. Number of units 
6. Number of countries 
i. Original license 
8. PWR (87.5 GW) (123 units) 
9. BWR [Boiling Water Reactor] (40.4 GW) (63 units) 
lO. PHWR (6.2 GW) (15 units) 
ll. Graphite-gas (11.5 GW) (40 units) 
12. RBMK (9.3 GW) (22 units) 
has Soviet Union 


~ 











; UE unufacturers (AGR and Magno»x 
id. rrenc manuracturers UNGG 
L6 Soviet manufacturers 
} United States 
18. Federal Republic of Germany 
I. Japan 
20. Sweden 
21. United Kingdom 


Note: The values are rounded off lue of the sum may be 
iifferent from the sum of the values rounded off. 


ible XII provides a basis for a comparison between different 
recasts of installed power in 1990, determined either from 
figures 8a and 8b, or from data from government organizations. 
These estimates (the second column of figures) are generally 
higher than the data from the Elecnuc data bank, which cover only 
projects which have reached at least the stage of being ordered. 
In the third column of table XII are given CEA/DPg [programs 
department] estimates, made as part of a longer term projection 
, based on official government forecasts and also 

n the Known or foreseeable possibilities of development in the 
various countries concerned. 





~lusi 
At t nd ot 1981, France was in second place in the world, 
the United States, with a total installed power of 22 
let n o the First phase o: the nuclear program, which 
[ Ta 9 P +s made this position possible, and has he lped 
t make France re energy-independent. This first phase was 
ted withou iny excessive delays. 
¢ 1iysis done for ail of the PWR reactors now 
: n has shown satisfactory and encouraging results for 
French manufacturer, Framatome. The French units of the 900 
e\ in the near future provide a homogenous group 
can be analyzed independentiy, from the point of view of 
ation. his will not mean, however, that the technically 
se reactors in the rest of the world will be ignored. A 
mparison with the hypotheses selected by the CCPEON may be 
ide. 
irrent construction times further reveal the good position 
f rance and the positive effect of the standardization of the 


i CP-2 programs. 
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industrial generation, 


II: Values of K and @&, by manufacturer, for the second 
expressed in percentages. 





“Rd groupement 




















C onstructeurs _ . ; a & pertlr de le 
l) . . . ° 2" . 
= 
” r 14 12 12 1 10 70 a Puissence brute moyenne : 644.1 MWe 
| Westinghouse et o , 
l ses bcer x 54 57 | 582 482) 529 545 529 | Age maximum (6) 11.0 ans 
putres que . 182 | 11 4326 | 207 | 184 209 | Age moyen. {7} 6.3 ans 
| Framatome 2) : . . 08 ‘ _—_ - Expénence sur réseau (8) 880 ans 
| Kf a6 6 6S58lhlCUS af 65 5 Nombre de pays (9} . g 
' . . + _ &. 
| . 12 7 5 3 ' 17 5 Pulssance brute moyenne 943 MWe 
| x S20 642 657 | 744) 783 68.2 763 Age maximum 66 ans 
| sete 
| , a 43 09 | 123 96 ~ 11.2 74 a moyen Any ans 
i apénence sur réseau ans 
| K_ 67 60 63 762 - 63 783 | nombre de pays ° 
| n 9 9 9 8 6 4s 27 Pulesance brute moyenne : $16.1 MWe 
x 436 408 653 2 619 $2.2 549 Age maximum 64 ans 
Rat ck et Wiicom 
7 a 17,3 18.3 23.8 134 4 21 145 Age moyen 63 ans 
| x 455 308 634) soB | 625 | 57 as | ee Or Seems a 
- 5 ; 9 Nombre de pays 1 
n 9 9 9 8 6 45 27 Pulssence brute moyenne 689.8 MWe 
| _ x 425 644 549 oa 4 626 625 45 Age Maximum 9.8 ans 
| Eng 3 a 226 15.8 276 16.7 175 as 16.7 Age moyen 63 ans 
se , . Expérience sur réseau 442 ans 
| x “36 63.9 | 68 S34 | 648 65.4 | nombre de pays , 
} A 2 2 ' ' 1 5 2 Pulsesence brute moyenne . 912.5 MWe 
| x 596 696 760 +6405 60 0 689 47 Age Marmum 5.3 ans 
i . “a7 a4 ra 4 « Age moyen 40 ane 
| : Eapérvence sur réseau AO ans 
. r€ 696 41 64 / Nombre de pays 2 
- va néciane Qui partage ‘ensemble des valeurs K rangées par ordre de grandeur en deux lots ident .uwws en 
(10 
\ ey: 
l. Manufacturers 
2. Westinghouse and its licensees other than Framatome 
r l2-month periods 
4. Regrouping after the: 2nd; 4th 
9. Gross average power 
6. Maximum age 
-_ Averade aqge - 
5. Experience on the power network 


COUNTTics 


Number of 
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i} Tranches PWR 800 trencelses eyent plue dun an dexpiolistion sur le réseau 





—E Ee 














Nom Premere Deuxeme Trowsieme Quatriome .), .K cumulé su ] Ave 
des tranches” / ar { 7) période (8) période | 9) période +" octobre 1981 en années 
76.3 66.3 64.0 58.8 4s 
S'A 758 76.2 675 40 
e 65.0 56.0 _ 74 3.4 
. ‘ , . “ — S46 3.0 
é 69.4 2é 
é 63.8 2.2 
47 — 56.5 5 
62,7 13 
66,9 1,1 
63.6 1,1 
e Tromseme Quatriéme Valeurs regroupées @ partir 
, ‘ 4 rode période période (]12)de la deuxiéme année 
tra Ee ’ ’ 2 12 
4 16 67,7 62.2 70,1 66,3 
ty r - 17 1 ‘3 7 8.3 
65.0 61 70,1 65 
f jes unite yant plus d'un an eu 01-10-1981 est de: 28.2 ans. (1 3) 
. f médiane qu: partage l'ensemble des valeurs K rangées par ordre de grandeur en deux lots identiques en 
; 
MW PW! eacto! in operation for over 1 year. 
und K accumulated for each unit. 
of K, and K. for the entire group of 
t s, | period. 
W PWR units in operation for over 1 year. 
; ts 
} : variation oo 








14. 


Table X: 


Key: 





First period 

Second period 

Third period 

Fourth period 

K accumulated as of 1 October 1981 

Age in years 

Values grouped starting with the second year 

The cumulative experience in the power system of units 
in operation for over 1 year as of 1 October 1981 

is 26.2 years. 

K.. = median value which divides all the values of K 
arranged in order of magnitude into two groups iden- 
tical in number. 


Values of K (in %) and Ages of the French 900 MW PWR 
Units in Operation for less than 1 Year 











Tranches PWR -900 franceises ayant moins d'un ean 
(1) dexpioitation sur le réseau 

Valeur de K | A 

viom des {Zens | '@ Période entre |(4)en années 
{ 3 ) couplage et au 

1” octobre 1981 1° octobre 1981 
Dampierre - 2 | 70,3 | 0.8 
Gravelines B-3 53,0 0.8 
St-Laurent 6-1 | 17,2 | 07 
Dampierre - 3 65,0 | 0,7 
Tricastin -3 | 71,1 0.6 
St-Laurent B -2 11,1 | 03 
Le Blayais - 1 31,3 | 03 
Tricastin - 4 33,3 0.3 
Gravelines B-4 35,4 0.3 
Dampierre - 4 38,7 0.1 











French 900 MW PWR units in operation for under 1 year 


Name of units 
Value of K for the period between connection and 


l October 1981 
Age in years on 1 October 1981 
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some uncertainty, however, when it comes to the future operat ing 
It is difficult to calculate what it will cost to operate waste 
es for 40 to 50 years through the 2060's when the site will be 


at time no new revenues will be generated if needed. There will be 


enditures.”™ 


rt from the nuclear power industry zay be seen as the first thorough 


f nuclear waste disposal. 


tains everything” according to the Industry Ministry--the quantity of 
the number of ship transports, timetables for dismantling nuclear 
lants, plans for various storage sites, etc. 


it is not a detailed report: On the contraversial topic of where the 
rage will be located the report indicates "a site 600 km north of 
lm and 150 km from the coast.” 


les are drawn according to these instructions they intersect around 
na, but the nuclear power industry stated that this merely was an 
upon which to base economic calculations. 


the remaining years of the 1980's, 10 to 20 rock formations will be 

1 and their crack formations studied. During the nineties, some of 
ites will be studied in detail and early in the year 2000 construction 
site will begin. 


lition to the main requirement of structural integrity, the site must 


reasonable distance of a harbor and either be located near a 
line or be on a site suitable for construction of a railroad. 


rt to the Industry Minister also contains a survey of recent research 


lear waste. 


urvey indicates that the nuclear power industry is examining the possi- 


’ Lum 


-* 


f using plutonium as a fuel in Swedish reactors. If this fuel is used, 


would have access to relatively large quantities of plutonium. Plu- 


an be mixed with uranium to form so-called MOX (mixed oxide) fuel. 


me time experiments with this fuel have been underway at the Oskarshamn I 


reactor. The nuclear power companies believe that it will be possible 
the plutonium fuel mixture in Swedish reactors during the late eighties. 
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he first nuclear 


PLAN LACKING--"At p 
ident at a nuclear power plant, even though it has 


power unit went into operation. The 


- . 5 “* - a » 7 . " oO gS ~~ ae 
resent “et wmv < as Viabdie emergency 


paredness for accidents at nuclear power plants as soon 
written by the local safety board at the Ringhals 

a letter to the government. “The division of responsi- 

following an accident at a nuclear power plant has not 


said Allan Hyden, chairman of the safety board. The roles 


provincial government also remain unclear. “The present 
n duty at the provincial government offices is unsatis- 


rgency preparedness should be maintained by the officer 
Police Department.” Allan Hyden also pointed out that 
iodine tablet listributed to people living near 

alue following an accident at a nuclear power plant. 

Ringhals has sounded several false alarms which, 

y board, has undermined public confidence in the alarm. 
that the planned training of personnel in the vicinity 
been postponed because the state and the local authori- 

tho should pay for the training,” Allan Hyden said. 

ENS NYHETER in Swedish 2 Jul 82 p 22] 9336 

AFETY--All nuclear power plants in Sweden lack special 
isures for those living nearby. Despite frequent care- 

ere is no organization for medical personnel to provide 
' Uf in the event of a nuclear power accident. 

berg are now reacting against this, and want a plan 

lear power plant. “As the person directly re- 
preparednes in northern Halland it is my duty to in- 


about the poor situation which exists for the 7,000 who 


inghals,” said Professor Herbert Sunzel in Varbere. 

Personnel, county councillors and adminis- 
irberg to lay the foundation for a program for medical 
ible accident at Ringhals. The medical resources 

ited t the personnel at Ringhals, and this applies 


er lear power plants in Sweden. [Text] [Stockholm 
wedish 1/ Jul 82 p 7] 9287 
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